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ABSTRACT 
 
The roots and tops from Anaphalis margaritacea, commonly referred to as Pearly 
Everlasting, were extracted using a mixture of ether and petroleum ether and analyzed 
through the use of various spectroscopic techniques. Dr. Ferdinand Bohlmann previously 
reported a thirteen carbon chlorinated polyacetylene found in the roots of Anaphalis species 
that was of much interest due to its structural similarity to known antibacterial and 
antifungal compounds. The goal was to successfully isolate and characterize this compound, 
known as (E)-5-chloro-2-(octa-2,4,6-triynylidene)-5,6-dihydro-2H-pyran, as well as identify 
other compounds previously unidentified in A. margaritacea.   
 Although this particular compound has not been identified yet, various other 
compounds have, including terpenes, unsaturated compounds, and ring systems.  These 
compounds are of interest in their own right, as they too may be useful as pharmaceuticals 
or antimicrobial agents.   
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INTRODUCTION 
 
 Natural products have an extremely large role in the pharmaceutical industry.  
Between 60% and 75% of all cancer and infectious disease drugs currently on the market 
approved for human treatment are estimated to either be natural product derived or mimic 
the actions of a natural product.  As many as 79% of all anti-infectives are of natural origin 
along with up to 70% of anti-migraine drugs on the market, and there are over 100 natural 
product based drugs in trial at this time (4).   
The current method used by the pharmaceutical industry is called high throughput 
screening (HTS), which uses a mass targeting approach to identifying potential drugs.  
Target molecules are placed into wells and treated with anything ranging from a potential 
ligand to a new drug via an automated process. If any of the substances in the wells react 
with the treatment, this is considered a hit and these substances are then further processed. 
For every 100,000-300,000 samples, there are about 100-300 hits, which lead to 1-2 
potential “lead compounds” that have potential to actually work.  This is a hit rate of only 
about 0.001% and only a 1% chance the hit will actually turn out to be useful (10). In 
comparison, there are roughly 7,000 known metabolites from plants, bacteria, and fungi 
known as polyketides. Twenty of these have led to successful pharmaceuticals, which is 
about a 0.28% hit rate. The importance of natural product study for the advancement of the 
drug industry and benefit of human health is clear from this data.  
Long before the modern drug industry however, various Native American tribes 
were already reaping the benefits natural products had to offer. For example, Oplopanax 
horrius (more commonly known as Devil’s Club) was used by the First Nation’s people to 
treat a wide variety of ailments, including diabetes, tuberculosis, headaches, and lung 
hemorrhages.  Investigation into the inner bark of this plant revealed several compounds that 
exhibited antimycobacterial and antifungal activity, including several polyynes[7]. 
Mycobacteria are rod shaped bacterial that are responsible for infections such as 
tuberculosis and leprosy, so any compounds that show an ability to kill mycobacteria may 
have use as a new drug against these infections (8). Also, polyacetylenes ranging in length 
from 15 to 17 carbons were isolated from the stony coral Montipora and were proven 
successful as cytotoxic agents against several types of human tumor cell lines, with a 
particularly high cytotoxicity towards a line of human skin cancer- (3).  
3
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 Anaphalis margaritacea, a rhizomatous dicot belonging to the Asteracea family that 
blooms perennially in the spring and summer, was also used to treat a broad spectrum of 
ailments (1). The Cherokee, Cheyenne, Mohegan, and Iroquois all used the aerial parts of A. 
margaritacea as a treatment for respiratory problems such as colds, coughs, and asthma, 
whereas the roots were used by the Iroquois and Okanagan-Colville to treat gastrointestinal 
disorders including “poison stomach”, dysentery, and diarrhea (2).  
Previous investigations into the chemical composition of the roots by Dr. Ferdinand 
Bohlmann revealed the compound (E)-5-chloro-2-(octa-2,4,6-triynylidene)-5,6-dihydro-2H-
pyran (Figure 1), which was later also found in species of Gnaphalium and Dicoma (5,3).  
This particular compound is of interest since it is both a polyacetylene and chlorinated; two 
characteristics of many currently successful pharmaceuticals.  
 
 
 
 
Figure 1: The structure of (E)-5-chloro-2-(octa-2,4,6-triynylidene)-5,6-dihydro-2H-pyran. 
The asterisk marks the one chiral carbon. 
 
The nature by which the plants produce these compounds is still not entirely known.  
It is speculated that the polyacetylenes begin via the crepenynate pathway, which begins 
with the combination of acetyl-coA and malonyl-coA and the initiation of fatty acid 
synthesis to produce an eighteen-carbon fatty acid. Acetylenases and desaturases add the 
double and triple bonds, and carbons are cleaved off via alpha and beta cleavage to yield the 
lesser carbon products.  The ring most likely forms after the desaturation process occurs (9).  
How and when the chlorine is added is also not known, although it is thought to 
occur after the ring closes via an SN2 attack on a hydroxyl group present in that position 
(11). The carbon to which the chlorine attaches is chiral, but the chirality has yet to be 
determined. If this compound is to be synthesized for use as a pharmaceutical it is 
imperative that the chirality is known. This is not only to see if there is only one enantiomer 
O
C
H
CH3 C C C C C C
Cl*
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present in the plant that is acting as the antimicrobial agent, but one enantiomer could have 
negative consequences if ingested.  
 The reason plants produce these compounds is also uncertain. However, 
polyacetylenes and related compounds tend to be tissue specific and transient in nature, 
leading to the thought they may be produced in response to a particular stressor or premade 
in anticipation of a stressful situation then released upon exposure to the stress (12). This 
could pose a problem when attempting to isolate these types of compounds because if the 
plants used for extraction were not exposed to the stressor, they may not produce the 
compounds.  
 There have been very few compounds successfully isolated, characterized, and 
reported from Anaphalis margaritacea, so any compounds found and identified are of great 
interest. Other types of compounds expected include terpenes, phenylpropanoids, sterols, 
carotenoids and other pigmentation molecules, fatty acids, triacylglycerols, flavonoids, and 
other secondary metabolic products. Careful spectroscopic analysis of fractions collected 
after column chromatography can help identify the compounds collected, which, once 
isolated, can then be further investigated for properties such as antimicrobial activity.  
 
METHODS 
 
Two separate root extractions and one top extraction of Anaphalis margaritacea 
were analyzed over a period of one year.  The root extractions were done using the same 
technique in both cases. The samples of A. margaritacea were collected and the roots were 
separated from the tops. The tops were allowed to dry and the roots were washed with warm 
water. A total of 588g of roots were used for the second extraction, which were then cut into 
small pieces and further chopped in a food processor.  These roots were then placed into 
1000mL Erlenmeyer flasks and extracted with a mixture of 2:1 petroleum ether to ether 
(hereon referred to as the nonpolar extract). The roots were then extracted with pure 
methanol (hereon referred to as the polar extract). Data from the first and second root 
extractions can be found in the appendix (Table 1-Table 12).  
During the second extraction, the nonpolar solution was poured off of the roots and 
into separate flasks, then evaporated down and transferred into a smaller flask. There was a 
residue remaining on the inside of the flask that would not dissolve in the petroleum 
5
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ether:ether mixture. This residue was dissolved in methanol and placed in a separate flask, 
in hopes of obtaining a crystal.  
The tops were treated in a manner similar to the roots, also extracted with a 2:1 
mixture of petroleum ether to ether, followed by pure ethyl acetate, and finally pure 
methanol. All extracts were stored in a freezer until further analysis.  
The root extracts from extract 1 were the first to be examined, and were evaporated 
onto aluminum oxide for analysis by column chromatography using a rotary evaporator. The 
nonpolar extract was a pale yellow powder and underwent column chromatography in 
accordance with the details present in appendix table 1.  The polar extract was a slightly 
darker yellow-orange color and was also exposed to column chromatography in accordance 
with the details in appendix table 4.  
The nonpolar and polar root extracts from extraction 2 were treated in the same 
manner as the root extracts from extraction 1, and the specific data can also be found in the 
appendix (Table 9-Table 12).  The only difference in the top extraction was the extraction 
using 2000mL of ethyl acetate following the petroleum ether:ether extraction.  This fraction 
was a deep brown color, and the methanol extraction that followed was a deep green color. 
Any fractions showing distinct spots when observed using TLC were then analyzed by 
GCMS. Any samples that were confirmed as pure by GCMS were then analyzed by NMR 
(Appendix Tables 13-14, Appendix Figures 1-3).  
All alumina columns were prepared by placing a small amount of glass wool in the 
tip of the column, followed by about 0.5cm of sand. The column was then filled about 
halfway with hexane and the desired amount of Al2O3(s) was added, either dry or as a slurry 
mixed with hexane. A second 0.5cm layer of sand was added then finally the sample was 
added on top of that. Once started, the columns were not allowed to dry until the most polar 
of the solvents (typically methanol) had been used. The silica columns were prepared in a 
similar manner, except the silica was always loaded as a slurry mixed with solvent.  
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RESULTS 
 
IR data was taken from both the polar and nonpolar extracts from extraction 1 (Table 
1). When attempting to dissolve the polar extract in ethyl acetate, some fine white particles 
were observed in the sample. The IR was taken both of the solution containing these white 
particles and after they had been filtered off. The results are as expected with the polar 
fraction exhibiting a significantly stronger hydroxyl and carbonyl stretching and the 
nonpolar fraction exhibiting stronger C-H stretching. A smaller hydroxyl peak can still be 
seen in the nonpolar extract, which is most likely due to any long chain fatty acid residues or 
only very slightly oxidized hydrocarbons that would have dissolved in the ether used for that 
extraction. A UV-Vis absorption spectrum was also obtained for the nonpolar extract 1, with 
a maximum absorbance at 360.1nm. 
Nonpolar IR (cm-1) 3390.03, 2917.75, 2849.78, (2400-1800)*, 1603.48, 1496.68 
Polar IR (unfiltered)  
(cm-1) 
3202.1, 2161.64, 2049.84, 1979.77, (1700)*, 1631.48 
Polar IR (filtered) 
(cm-1) 
3389.66, 2927.59, 1694.34, 1606.4 
Table 1: IR bands from the nonpolar and polar extracts from extraction 1. The white 
particles observed were filtered off of the polar sample, than the sample was reanalyzed. 
*These values are not exact due to inability to get a computer-generated value off of the IR, 
so they were determined via inspection.  
 
 Fraction 50 from AL#1 showed a clean peak at 29.808min with a mass spectrum as 
indicated below: 
M/Z: 244.0, 216.0, 201.0, 173.0, 145.0, 127.0, 115.0, 91.0 (g/mol) 
This was then run on the NMR to obtain the data seen in Table 2. 
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Fraction 50 
 
1H NMR  
δ:2.027, 2.033, 2.039, 2.044, 2.050, 2.801, 2.834, 3.873, 5.473, 5.479, 6.075, 
6.081, 7.701, 6.740, 6.861, 6.883, 7.296, 7.336, 7.505, 7.526, 8.815 ppm 
13C NMR δ:55.679, 87.860, 99.975, 115.791, 116.395, 129.191, 134.571 ppm 
 Table 2: NMR data collected from AL#1 fraction 50. The sample eluted out in 70% EtOAc 
in hxane, showed an absorbance when spotted on a silica TLC plate, was dissolved in 
acetone-d and analyzed on a Varian 400MHz NMR (For HSQC and TOCSY Data see 
Appendix Figure 1).  
AL#2 yielded numerous clean fractions, including fraction 38 and 184 (Table 3). 
These fractions have not yet been analyzed by NMR to confirm the proposed structure. 
Fraction: 38 184 
Eluted in: Hexane 50% Ether/50% Hexane 
Retention Time 
(GC): 17.768 min 21.619 min 
M/Z: 
178, 160, 133, 104, 91, 
77, 65, 51, 39, 29 
238, 220, 205, 187, 182, 164, 150, 
135, 121, 107, 93, 81, 69, 55, 41, 29 
Library Structure: 
Benzenepropanoic acid 
ethyl ester 
4, 4, 8–trimethyltricyclo[6.3.1.0(1,5)]-
dodecane-2,9-diol 
Chemical Structure:   
Table 3: GCMS data from pure fractions 38 and 184 from AL#2. The spectra were 
consistent with the structures listed from the GCMS library search.  
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AL#2 fractions 89-97 showed similar GCMS spectra, so the fractions were 
recombined, then a 1H NMR and HSQCAD were obtained (Table 5, Appendix Figure 2). 
The carbon NMR had too much noise to be accurately interpreted. 
1H NMR δ:0.715, 0.735, 0.786, 0.803, 0.822, 0.855, 0.877, 0.899, 0.943, 0.969, 1.003, 
1.020, 1.061, 1.082, 1.125, 1.157, 1.180, 1.206, 1.225, 1.244, 1.266, 1.287, 
1.316, 1.335, 1.359, 1.397, 1.430, 1.457, 1.514, 1.540, 1.573, 1.592, 1.645, 
1.681, 1.712, 1.732, 1.754, 1.792, 1.963, 1.987, 2.014, 2.045, 2.078, 2.109, 
2.130, 2.190, 2.258, 2.277, 2.296, 2.339, 2.356, 2.375, 2.394, 2.413, 4.076, 
4.093, 5.820, 5.971, 7.307 ppm 
Table 4: NMR results from recombined AL#2 fractions 89-97. This data is consistent with 
that of a sterol of some sort (for HSQCAD see Appendix Figure 2).   
 
Fractions 1 and 2 from AL#8 eluted out in pure hexane into 50mL Erlenmeyer flasks 
as a very pale yellow liquid. The solvent was allowed to evaporate and a white/pale yellow 
residue was left behind. An attempt to dissolve this in methanol to transfer to a smaller vial 
resulted in the formation of a gel like substance that was insoluble in methanol. Ethyl 
acetate was then used with a similar reaction. Finally, hexane was used and the sample was 
scraped off of the bottom of the flask into a test tube. A distinct gel layer formed on top of a 
more liquid looking layer in the test tube (Figure 2). When agitated or heated, the gel would 
go back into solution and allowing the test tube to sit undisturbed caused the gel to form 
again. The gel was analyzed by IR and NMR with the details present in Table 4.  
   
(a) (b) 
 
 
Figure	  2:	  The	  gel	  that	  appeared	  after	  methanol	  
was	  added	  to	  fraction	  one	  from	  AL#8.	  In	  both	  the	  
test	  tube	  (a)	  and	  the	  NMR	  vial	  (b)	  there	  is	  a	  clear	  
distinction	  between	  the	  gel	  like	  layer	  on	  top	  and	  
the	  more	  fluid	  layer	  on	  the	  bottom.	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Fraction 1 from AL#8  
IR  Only C-H stretching significant 
1H NMR δ: 0.762, 0.779, 0.792, 0.810, 0.826, 1.002, 1.017, 1.185, 1.530, 
1.557, 1.606, 1.944, 1.969 ppm 
13C NMR δ: 14.108, 22.685, 23.413, 26.385, 29.358, 29.652, 29.691, 
31.921, 32.192, 125.011, 135.191 ppm 
Table 5: Spectroscopic analysis of the gel from fraction 1 from AL#8. The IR was run on 
just the gel collected from the top of the test tube and the NMR data was collected with the 
sample dissolved in acetonitrile-d on a Varian 400MHz NMR (Appendix Figure 3).  
 
DISCUSSION 
 
While the (E)-5-chloro-2-(octa-2,4,6-triynylidene)-5,6-dihydro-2H-pyran was not 
successfully isolated at this point in time, there were several other compounds that were, 
including phenylpropanoids, a sterol or sterol derivative, various terpenes, and a wax or 
fatty acid residue.  
Fraction 38 from AL#2 yielded benzenepropanoic acid ethyl ester (Table 3), which 
is a phenylpropanoid. After the citrate cycle, phosphoenol pyruvate is converted into 3-
dehydroshikimate, which then is converted into shikimate, then chorismate, via the 
shikimate pathway. Chorismate is converted to prephenate, then phenylalanine, which is 
used to synthesize the phenylpropanoids (Figure 3). These are well known and studied 
compounds that help plants respond to stressors such as UV exposure, wounds, infections, 
and pollutant exposure by scavenging free radicals (13). 
          
      PEP 3-DHSH         SH              CH                  PP                   Phe 
Figure 3: The pathway used to obtain the phenylpropanoids. Phosphoenol pyruvate (PEP) 
is converted stepwise into 3-dehydroshikimate (3-DHSH), shikimate (SH), chorismate (CH), 
prephenate (PP), and then finally phenylalanine (Phe), which is used to create the 
phenylpropanoids (12). 
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 Interestingly enough, these phenylpropanoids have also been shown to exhibit 
antitumor activity similar to the polyacetylenes present in Montipora.  Phenylpropanoids 
collected from the plant Smilax china acted as effective cytotoxins on prostate tumor 
spheroids.  In addition to acting as a cytotoxin, these compounds significantly reduced the 
amount of angiogenesis and proliferation in a range of cancers including murine melanoma, 
human adenocarcinoma, and uterine carcinoma (13).  
 These phenylpropanoid compounds can also give rise to flavonoids, which is what is 
thought to have been isolated in AL#1 fraction 50. The TOCSY showed three distinct spin 
systems corresponding to the lone double bond and the two benzene rings. There is a proton 
peak at 3.873ppm that corresponds to the methoxy group, and another peak at 8.815ppm 
that corresponds to the hydroxyl group (Appendix Figure 1). The exact positioning of the 
substituents has not been fully determined, but the structure in Figure 4 is what is currently 
proposed. The hydroxyl group positioned at this location on the ring would allow for 
hydrogen bonding with the doubly bonded oxygen and would give the most stability. Also, 
the proton NMR showed two doublet of doublets, with one having twice the integration of 
the other, and placing the hydroxyl group in this location would give that pattern. The 
methoxy group must therefore also be located as a para-substituent on the other benzene to 
give the classic doublet of doublets associated with a p-substituted benzene ring. 
 
 
 
 
 
 
Figure 4: The proposed structure of the flavonoid isolated from AL#1 fraction 50. This 
compound was eluted in 70% ethyl acetate in hexane and analyzed by GCMS and NMR to 
determine its structure. The proton shifts are indicated (Appendix Figure 1). 
 Flavonoids are also known for their ability to scavenge free radicals and thus protect 
the plant from damage.  They have known roles in signaling processes such as activating of 
seeds during germination, pollinator attractants, and mediating plant-host symbiotic 
relationships, such as in legumes (14). Knowing the important roles these compounds play 
s:	  8.815	  
d:	  6.701,	  6.740,	  	   d:	  5.473,	  5.479	  d:	  6.075,	  6.081	  d:	  7.296,	  7.336	  
d:	  6.861,	  6.883	  d:	  7.505,	  7.526	  
s:	  3.873	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in plants, it is not surprising that they are found in a wide range of species, including 
Anaphalis. However, they are typically present in such a low amount that it becomes 
difficult to accurately elicit structures.  
A careful, thorough analysis of the NMR data is needed for accurate identification, 
but the general trend observed from AL#2 fractions 89-97 is consistent with a sterol. Exact 
identification of the sterol has not been determined due to the difficulty of analyzing the 
NMR data. There are numerous possibilities for substituents and, along with the large size 
of these types of compounds, which leads to a high number of signals in the 1-4ppm range 
(Appendix Figure 1).  
 The isolation of a sterol is, again, unsurprising. Phytosterols play important roles in 
membrane identity and help regulate membrane fluidity and permeability. This can help the 
plant cells adapt to changing temperatures, as well as changes in pH or membrane potential. 
Since the cell membrane acts as a barrier between the internal and external environments of 
the cell, it is unsurprising that phytosterols can also interact with membrane bound enzymes, 
regulating things such as Na+/K+ pumps, cellular proliferation, and cellular differentiation 
(15). Since the phytosterol was collected with pure hexane as the eluent, it must not be 
heavily oxidized, although the proton NMR does show a higher chemical shift at 7.307ppm, 
indicative of at least one hydroxyl group (Figure 5).  
 
Figure 5: Examples of common phytosterols. They are mainly hydrophobic compounds 
present in cellular membranes and serve various functions from regulating the membrane 
function to interacting with enzymes, impacting signaling. The phytosterol isolated from 
AL#2 fractions 89-97 is most consistent with a structure similar to these, although the exact 
identity is still unknown (15). 
12
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 The gel fraction IR showed only bands associated with C-H stretching, consistent 
with a wax or methyl ester of some sort. A study on the epicuticular and intracellular layer 
of rose leaves showed a high number of alkanes, alkenes, and methyl esters in the 
epicuticular layer, which is consistent with the IR. The study also found that the intracellular 
layer contained slightly more polar compounds, such as fatty acids and primary alcohols 
(16). They had a difficult time separating the intracellular layer from the epicuticular layer, 
so the gel that was recovered from AL#8 could possibly contain a mixture of both 
epicuticular and intracellular wax layers.  
 The gelling nature upon exposure to methanol is highly suggestive of an aliphatic 
hydrocarbon with maybe one or two degrees of unsaturation in the form of double bonds. 
This would account for the NMR data, which shows vinylic protons and carbons present in 
the gel (Appendix Figure 3). The reason for the gelling is due to aggregation of the long 
chain hydrocarbons when placed in a polar environment, such as methanol. An attempt was 
made to spin and heat the sample while taking an NMR with the sample in methanol-d4, but 
the sample was not homogeneous enough to obtain an accurate NMR. The gel was then 
divided up onto several plates and different solvents were dropped over it to see what it was 
most soluble in.  Acetonitrile-d3 proved to be the best candidate and so the sample was re-
dissolved in it and the NMR was obtained that way.  
 The isolation of an epicuticular wax is, again, unsurprising since the extract it was 
obtained from was the top extract. The leaves, stems, and flowers were all included in the 
top extraction, and plants use these waxes on their leaves as a barrier between the internal 
and external environments.  Although water loss is an important issue plants must face, it is 
believed that the intracellular layer is more involved with this than the epicuticular wax, 
which is thought to serve a role in UV protection and gas exchange through the stomata. 
They also serve an ecological role by signaling to insects that feed off of or pollinate the 
plant (16).  
 In his paper, Bohlmann stated he was able to isolate yellow crystals (5). As of now, 
no yellow crystals large enough for analysis by x-ray diffraction have been isolated. Small 
yellow crystalline like substances have been found and attempts have been made to generate 
larger crystals by layering methanol and methylene choride over the sample, as well as the 
use of heated petroleum ether. Fraction 34 from AL#6 showed long, white crystals that are 
being recrystallized with the hopes of obtaining an x-ray diffraction and structurally 
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identifying them. This fraction eluted out in acetone, so either the crystals are an impurity in 
the eluent or they are extremely polar.  
The columns used are either made of Al2O3 or silica gel, with the Al2O3 showing 
slightly better separation than the silica. Although separation of compounds with very 
different polarities is easily accomplished, alumina and silica are not good enough to 
separate compounds that are structural isomers of one another or compounds that are 
extremely similar. Some of the GCMS data suggests that differences causing the peaks in an 
impure sample are as small as the addition of a methyl group to a compound. In order to 
separate these compounds, either a different type of column must be employed or even 
smaller fractions need to be collected. The fractions collected ranged from 5mL to 50mL 
depending on which column was run, but perhaps fractions as small as 1mL need to be 
collected to ensure complete separation. The issue with collecting such small fractions is 
that the analyte then becomes spread over multiple fractions rather than being concentrated 
all in one fraction. Capillary zone electrophoresis has also been successfully used to isolate 
nine flavonoids with only minor structural differences from Anaphalis margaritacea, and 
may be a useful technique to try with some of the fractions collected showing various 
structural isomers present (16).  
FUTURE DIRECTIONS 
 
 The ethyl acetate and methanol extracts still need to undergo column 
chromatography. Although the rule of thumb is to use 10g of solid phase for every gram of 
sample, a minimum of 20g of Al2O3(s) should be used for the extraction, as that is what gave 
the best separation for the previous extracts. If using silica gel, the maximum weight the 
columns used previously can accommodate is 10g, so either a larger column would have to 
be purchased or less of the sample would have to be introduced. Silica gel would work 
better for separation of a fraction collected after the initial column is run on the extract.  
 The fractions previously collected still have to be analyzed. Fractions from AL#1-
AL#4 and SC#1-SC#4 have already been analyzed and those deemed important enough for 
further investigation either through purity or containing compounds that may be of interest 
to try and isolate through GCMS analysis have been saved and labeled. These fractions 
should be reanalyzed for any changes since they have been left to sit for a while, and some 
compounds may have oxidized or decomposed. These samples are from extraction 1, so 
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they could also be compared to similar fractions collected from extraction 2 to see if any 
similar compounds were isolated.  
 Fractions from AL#5-AL#8 are from extraction 2 and need to be extensively 
analyzed. There were numerous samples that contained interesting compounds, but were not 
taken further. In AL#6, the column was capped off after fraction 13 was collected and left to 
stand overnight with ¼’’ of 50% EtOAc/50% hexane mixture to ensure the column did not 
dry. In the morning, a yellow solid substance was seen on the tip of the column and around 
the stopcock. These were isolated in fraction 14, and an attempt should be made to try and 
obtain crystals from this fraction. Fraction 35 was especially dark yellow in color and 
fraction 37 had a cloudy white precipitate form as it was eluting from the column, and was 
also never analyzed.  
 AL#8 contained the gel substance, which still needs to be properly identified. 
Further NMR investigations are needed into this compound, as well as the possible sterol 
isolated from AL#2 fractions 89-97 and the flavonoid from AL#1 fraction 50. 
Recrystallization is underway of the crystals found, and hopefully an x-ray diffraction can 
be obtained from these to give an exact structure. Since Bohlmann reported yellow crystals, 
further samples should be investigated for crystals and layered with methanol and methylene 
chloride in order to try and get crystals to crash out.  
 If any of the initially reported compound is found through GCMS and then 
confirmed by NMR, crystals will need to be grown in order to obtain an x-ray diffraction 
and determine the stereochemistry of the chlorinated carbon. If there is any way to stress the 
plants pre-extraction, that is also something to consider trying since these compounds could 
potentially be increased in number if the plant is under distress. Any increase in amount 
would make them easier to isolate, since only 11mg of (E)-5-chloro-2-(octa-2,4,6-
triynylidene)-5,6-dihydro-2H-pyran was extracted from 2kg of A. margaritacea roots. This 
means that the approximate 0.5kg of roots would yield, at best, roughly 2.75mg of this 
compound.  
 Another thing to consider is changing the type of column used to try and optimize 
the separation. Cis/trans FAMEs were successfully isolated using a silver ion SPE tube, in 
which the silver ion interacts more strongly with cis pi electrons than with the less 
accessible trans pi electrons (Figure 6) (17).  This leads to the trans compounds eluting 
before the cis. Since the silver is acting as a pi electron acceptor, it is a reasonable 
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assumption that this might work for triple bonds as well and give even better separation than 
what is currently observed.  
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Figure	  6:	  Stationary	  phase	  of	  
the	  silver	  ion	  SPE	  column	  
interacting	  with	  an	  analyte.	  The	  
silver	  ion	  acts	  as	  a	  pi	  acceptor	  
and	  interacts	  more	  strongly	  
with	  trans	  double	  bonds,	  which	  
have	  greater	  accessibility	  to	  
their	  pi	  electrons.	  This	  type	  of	  
column	  may	  help	  increase	  
separation	  from	  A.	  
margaritacea	  extractions.	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Appendix  
 
Fraction Solvent TLC 
1 100% Hexane N 
2 100% Hexane N 
3 100% Hexane N 
4 100% Hexane N 
5 100% Hexane N 
6 100% Hexane N 
7 100% Hexane N 
8 5% EtOAc N 
9 5% EtOAc N 
10 5% EtOAc N 
11 5% EtOAc N 
12 5% EtOAc N 
13 5% EtOAc N 
14 10% EtOAC N 
15 10% EtOAC N 
16 10% EtOAC N 
17 10% EtOAC N 
18 10% EtOAC N 
19 10% EtOAC N 
20 25% EtOAc N 
21 25% EtOAc N 
22 25% EtOAc N 
23 25% EtOAc N 
24 25% EtOAc N 
25 25% EtOAc N 
26 35% EtOAc N 
27 35% EtOAc N 
28 35% EtOAc N 
29 35% EtOAc N 
30 35% EtOAc N 
31 35% EtOAc slight 
32 45% EtOAc slight 
33 45% EtOAc slight 
34 45% EtOAc slight 
35 45% EtOAc slight 
36 45% EtOAc N 
37 45% EtOAc N 
38 50% EtOAc N 
39 50% EtOAc slight 
40 50% EtOAc slight 
41 50% EtOAc Y 
42 50% EtOAc Y 
43 50% EtOAc Y 
44 60% EtOAc Y 
45 60% EtOAc Y 
46 60% EtOAc Y 
47 60% EtOAc Y 
48 60% EtOAc Y 
49 60% EtOAc Y 
50 70% EtOAc Y 
51 70% EtOAc Y 
52 70% EtOAc Y 
53 70% EtOAc Y 
54 70% EtOAc Y 
55 70% EtOAc slight 
56 80% EtOAc slight 
57 80% EtOAc slight 
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58 80% EtOAc slight 
59 80% EtOAc slight 
60 80% EtOAc N 
61 80% EtOAc N 
62 90% EtOAc N 
63 90% EtOAc N 
64 90% EtOAc N 
65 90% EtOAc N 
66 90% EtOAc N 
67 90% EtOAc N 
68 100% EtOAc N 
69 100% EtOAc N 
70 100% EtOAc N 
71 100% EtOAc N 
72 100% EtOAc N 
73 100% EtOAc N 
M Methanol N 
Table 1: Fractions collected from alumina column 1, which used 10g of Al2O3 as the 
stationary phase and the polar root extract from extract 1 dried onto 1.0120g of Al2O3.  
18
Proceedings of GREAT Day, Vol. 2012 [2013], Art. 8
https://knightscholar.geneseo.edu/proceedings-of-great-day/vol2012/iss1/8
	  	  
111	  
	  
Fraction Solvent TLC 
1 60% EtOAc N 
2 60% EtOAc Y 
3 60% EtOAc Y 
4 60% EtOAc Y 
5 60% EtOAc Y 
6 60% EtOAc Y 
7 60% EtOAc N 
8 60% EtOAc N 
9 60% EtOAc N 
10 60% EtOAc N 
11 60% EtOAc N 
12 60% EtOAc N 
13 60% EtOAc N 
14 60% EtOAc N 
15 60% EtOAc N 
16 60% EtOAc N 
17 60% EtOAc N 
18 60% EtOAc N 
19 60% EtOAc slight 
20 60% EtOAc slight 
21 60% EtOAc N 
22 60% EtOAc N 
23 100% EtOAc N 
24 100% EtOAc slight 
25 100% EtOAc slight 
26 100% EtOAc slight 
27 100% EtOAc slight 
28 100% EtOAc slight 
29 100% EtOAc slight 
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Table 2: Fractions collected from silica column 1, which used 5g of silica gel as the 
stationary phase and recombined fractions 46-71 from alumina column 1. 
 
Fraction Solvent TLC 
1 5% MeOH/95% dichloromethane Y 
2 5% MeOH/95% dichloromethane Y 
3 5% MeOH/95% dichloromethane Y 
4 5% MeOH/95% dichloromethane Y 
5 5% MeOH/95% dichloromethane Y 
6 5% MeOH/95% dichloromethane Y 
7 5% MeOH/95% dichloromethane Y 
8 5% MeOH/95% dichloromethane Y 
9 5% MeOH/95% dichloromethane Y 
10 5% MeOH/95% dichloromethane Y 
11 5% MeOH/95% dichloromethane Y 
12 5% MeOH/95% dichloromethane Y 
13 5% MeOH/95% dichloromethane Y 
14 5% MeOH/95% dichloromethane Y 
15 5% MeOH/95% dichloromethane Y 
16 5% MeOH/95% dichloromethane Y 
17 5% MeOH/95% dichloromethane Y 
18 5% MeOH/95% dichloromethane Y 
19 5% MeOH/95% dichloromethane Y 
20 5% MeOH/95% dichloromethane Y 
21 5% MeOH/95% dichloromethane Y 
22 5% MeOH/95% dichloromethane Y 
23 5% MeOH/95% dichloromethane Y 
24 5% MeOH/95% dichloromethane Y 
25 5% MeOH/95% dichloromethane Y 
26 5% MeOH/95% dichloromethane Y 
27 5% MeOH/95% dichloromethane Y 
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Table 3: Fractions collected from silica column 2, which used 10g of silica gel as the 
stationary phase and recombined fractions from silica column 1. 
Fraction Solvent TLC 
1 Hexane Y 
2 Hexane Y 
3 Hexane Y 
4 Hexane Y 
5 Hexane Y 
6 Hexane Y 
7 Hexane Y 
8 Hexane Y 
9 Hexane Y 
10 Hexane Y 
11 Hexane Y 
12 Hexane Y 
13 Hexane Y 
14 Hexane Y 
15 Hexane Y 
16 Hexane Y 
17 Hexane Y 
18 Hexane Y 
19 Hexane Y 
20 Hexane Y 
21 Hexane Y 
22 Hexane Y 
23 Hexane Y 
24 Hexane Y 
25 Hexane Y 
26 Hexane N 
27 Hexane N 
28 Hexane N 
29 Hexane N 
30 Hexane N 
31 Hexane N 
32 Hexane N 
33 Hexane N 
34 Hexane N 
35 Hexane N 
36 Hexane N 
37 Hexane N 
38 Hexane N 
39 Hexane N 
40 Hexane N 
41 Hexane N 
42 Hexane N 
43 Hexane N 
44 Hexane N 
45 Hexane N 
46 Hexane N 
47 Hexane N 
48 Hexane N 
49 Hexane N 
50 Hexane N 
51 1% Ether N 
52 1% Ether N 
53 1% Ether N 
54 1% Ether N 
55 1% Ether N 
21
Healy: Investigation of Compounds in <i>Anaphalis Margaritacea</i>
Published by KnightScholar, 2013
	  	  
114	  
	  
56 1% Ether Y 
57 1% Ether Y 
58 1% Ether Y 
59 1% Ether Y 
60 1% Ether Y 
61 1% Ether Y 
62 1% Ether Y 
63 1% Ether Y 
64 1% Ether Y 
65 1% Ether Y 
66 1% Ether Y 
67 1% Ether Y 
68 1% Ether Y 
69 1% Ether Y 
70 1% Ether Y 
71 1% Ether Y 
72 1% Ether Y 
73 1% Ether Y 
74 1% Ether Y 
75 1% Ether Y 
76 1% Ether Y 
77 1% Ether Y 
78 1% Ether Y 
79 1% Ether Y 
80 1% Ether Y 
81 1% Ether Y 
82 1% Ether Y 
83 1% Ether Y 
84 1% Ether Y 
85 1% Ether Y 
86 1% Ether Y 
87 1% Ether Y 
88 1% Ether Y 
89 1% Ether Y 
90 2% Ether Y 
91 2% Ether Y 
92 2% Ether Y 
93 2% Ether Y 
94 2% Ether Y 
95 2% Ether Y 
96 2% Ether Y 
97 2% Ether Y 
98 2% Ether Y 
99 2% Ether Y 
100 2% Ether Y 
101 2% Ether Y 
102 2% Ether Y 
103 2% Ether Y 
104 2% Ether Y 
105 2% Ether Y 
106 2% Ether Y 
107 2% Ether Y 
108 2% Ether N 
109 2% Ether N 
110 2% Ether N 
111 2% Ether N 
112 2% Ether N 
113 2% Ether N 
114 2% Ether N 
115 2% Ether N 
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116 2% Ether N 
117 2% Ether N 
118 3% Ether N 
119 3% Ether N 
120 3% Ether N 
121 3% Ether N 
122 3% Ether N 
123 3% Ether N 
124 3% Ether N 
125 3% Ether N 
126 3% Ether N 
127 3% Ether N 
128 3% Ether N 
129 3% Ether N 
130 3% Ether N 
131 3% Ether N 
132 3% Ether N 
133 3% Ether N 
134 3% Ether N 
135 3% Ether N 
136 3% Ether Y 
137 3% Ether Y 
138 3% Ether Y 
139 3% Ether Y 
140 3% Ether Y 
141 3% Ether Y 
142 10% Ether Y 
143 10% Ether Y 
144 10% Ether Y 
145 10% Ether Y 
146 10% Ether Y 
147 10% Ether Y 
148 10% Ether Y 
149 10% Ether Y 
150 10% Ether Y 
151 10% Ether Y 
152 10% Ether Y 
153 10% Ether Y 
154 10% Ether Y 
155 25% Ether Y 
156 25% Ether Y 
157 25% Ether Y 
158 25% Ether Y 
159 25% Ether Y 
160 25% Ether Y 
161 25% Ether Y 
162 25% Ether Y 
163 35% Ether Y 
164 35% Ether Y 
165 35% Ether Y 
166 35% Ether Y 
167 35% Ether Y 
168 35% Ether Y 
169 35% Ether Y 
170 35% Ether Y 
171 35% Ether Y 
172 35% Ether Y 
173 50% Ether Y 
174 50% Ether Y 
175 50% Ether Y 
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176 50% Ether Y 
177 50% Ether Y 
178 50% Ether Y 
179 50% Ether Y 
180 50% Ether Y 
181 50% Ether Y 
182 50% Ether Y 
183 50% Ether Y 
184 50% Ether Y 
185 50% Ether Y 
186 50% Ether Y 
187 50% Ether Y 
188 50% Ether Y 
189 50% Ether Y 
190 50% Ether Y 
191 50% Ether Y 
192 50% Ether Y 
193 50% Ether Y 
194 50% Ether Y 
195 50% Ether Y 
196 50% Ether Y 
197 50% Ether Y 
198 50% Ether Y 
199 50% Ether Y 
200 50% Ether Y 
201 50% Ether Y 
202 50% Ether Y 
203 50% Ether Y 
204 50% Ether Y 
205 50% Ether Y 
206 50% Ether Y 
207 50% Ether Y 
208 75% Ether Y 
209 75% Ether Y 
210 75% Ether Y 
211 75% Ether Y 
212 75% Ether Y 
213 75% Ether Y 
214 75% Ether Y 
215 75% Ether Y 
216 75% Ether Y 
217 75% Ether Y 
218 75% Ether Y 
219 75% Ether Y 
220 75% Ether Y 
221 75% Ether Y 
222 75% Ether Y 
223 75% Ether Y 
224 75% Ether Y 
225 75% Ether Y 
226 75% Ether Y 
227 100% Ether Y 
228 100% Ether Y 
229 100% Ether Y 
230 100% Ether Y 
231 100% Ether Y 
232 100% Ether Y 
233 100% Ether Y 
234 100% Ether Y 
235 100% Ether Y 
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236 100% Ether Y 
237 100% Ether Y 
238 100% Ether Y 
239 100% Ether Y 
240 100% Ether Y 
241 100% Ether Y 
242 100% Ether Y 
243 100% Ether Y 
244 100% Ether Y 
245 100% Ether Y 
246 100% Ether Y 
247 100% Ether Y 
248 100% Ether Y 
249 100% Ether Y 
250 100% Ether Y 
251 100% Ether Y 
252 Methanol Y 
253 Methanol Y 
254 Methanol Y 
255 Methanol Y 
256 Methanol Y 
257 Methanol Y 
258 Methanol Y 
259 Methanol Y 
260 Methanol Y 
261 Methanol Y 
262 Methanol Y 
263 Methanol Y 
264 Methanol Y 
265 Methanol Y 
266 Methanol Y 
267 Methanol Y 
268 Methanol Y 
269 Methanol Y 
270 Methanol Y 
271 Methanol Y 
272 Methanol Y 
273 Methanol Y 
274 Methanol Y 
275 Methanol Y 
 
Table 4: Fractions collected from alumina column 2, which used 25g of Al2O3 as the 
stationary phase and the nonpolar root extract from extract 1. 
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Fraction Solvent TLC 
1 Hexane N 
2 Hexane N 
3 Hexane N 
4 Hexane N 
5 Hexane N 
6 Hexane N 
7 Hexane N 
8 Hexane N 
9 Hexane N 
10 Hexane N 
11 Hexane N 
12 Hexane N 
13 Hexane N 
14 Hexane N 
15 Hexane N 
16 Hexane N 
17 Hexane N 
18 Hexane N 
19 Hexane N 
20 Hexane N 
21 Hexane N 
22 Hexane N 
23 Hexane N 
24 Hexane N 
25 Hexane N 
26 Hexane N 
27 Hexane N 
28 Hexane N 
29 Hexane N 
30 Hexane Y 
31 Hexane N 
32 Hexane N 
33 Hexane N 
34 Hexane N 
35 Hexane N 
36 Hexane N 
37 Hexane N 
38 Hexane N 
39 Hexane N 
40 Hexane N 
41 Hexane N 
42 Hexane N 
43 Hexane N 
44 Hexane N 
45 Hexane N 
46 Hexane Y 
47 Hexane N 
48 Hexane N 
49 Hexane N 
50 Hexane N 
51 Hexane N 
52 Hexane N 
53 Hexane N 
54 Hexane slight 
55 Hexane slight 
56 Hexane N 
57 Hexane N 
58 Hexane Y 
59 Hexane N 
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60 Hexane N 
61 Hexane N 
62 Hexane N 
63 Hexane N 
64 Hexane N 
 
Table 5: Fractions collected from alumina column 3, which used 10g of Al2O3 as the 
stationary phase and recombined fractions 30-36 from alumina column 2. 
 
Fraction Solvent TLC 
1 2% Ether Y 
2 2% Ether Y 
3 2% Ether Y 
4 2% Ether Y 
5 2% Ether Y 
6 2% Ether Y 
7 2% Ether Y 
8 2% Ether Y 
9 2% Ether Y 
10 2% Ether Y 
11 2% Ether Y 
12 2% Ether Y 
13 2% Ether Y 
14 2% Ether Y 
15 2% Ether Y 
16 100% Ether Y 
17 100% Ether Y 
 
Table 6: Fractions collected from alumina column 4, which used 10g of Al2O3 as the 
stationary phase and recombined fractions 1-12 from alumina column 2. 
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Fraction Solvent TLC 
1 Hexane Y 
2 Hexane Y 
3 Hexane Y 
4 Hexane Y 
5 Hexane Y 
6 Hexane slight 
7 Hexane slight 
8 Hexane N 
9 Hexane N 
10 Hexane N 
11 Hexane N 
12 Hexane N 
13 Hexane N 
14 Hexane N 
15 Hexane N 
16 Hexane N 
17 Hexane N 
18 Hexane N 
19 Hexane N 
20 Hexane N 
21 Hexane N 
22 Hexane N 
23 Hexane N 
24 Hexane N 
25 2% Ether N 
26 2% Ether N 
27 2% Ether N 
28 2% Ether Y 
29 2% Ether Y 
30 2% Ether Y 
31 2% Ether Y 
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32 2% Ether slight 
33 2% Ether slight 
34 2% Ether N 
35 2% Ether N 
36 2% Ether N 
37 2% Ether Y 
38 Ether Y 
39 Ether Y 
40 Ether Y 
41 Ether slight 
42 Ether slight 
Table 7: Fractions collected from silica column 3, which used 5g of silica as the stationary 
phase and recombined fractions 1-12 from alumina column 2 (all fractions from alumina 
column 4). 
 
Fraction Solvent 
1 20% EtOAc 
2 20% EtOAc 
3 20% EtOAc 
4 20% EtOAc 
5 20% EtOAc 
6 20% EtOAc 
7 20% EtOAc 
8 20% EtOAc 
9 20% EtOAc 
10 20% EtOAc 
11 20% EtOAc 
12 20% EtOAc 
13 20% EtOAc 
14 20% EtOAc 
15 20% EtOAc 
16 20% EtOAc 
17 20% EtOAc 
18 20% EtOAc 
19 20% EtOAc 
20 20% EtOAc 
21 20% EtOAc 
22 20% EtOAc 
23 30% EtOAc 
24 30% EtOAc 
25 30% EtOAc 
26 30% EtOAc 
27 30% EtOAc 
28 30% EtOAc 
29 30% EtOAc 
30 30% EtOAc 
31 30% EtOAc 
32 30% EtOAc 
33 30% EtOAc 
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34 40% EtOAc 
35 40% EtOAc 
36 40% EtOAc 
37 40% EtOAc 
38 40% EtOAc 
39 40% EtOAc 
40 40% EtOAc 
41 40% EtOAc 
42 40% EtOAc 
43 40% EtOAc 
44 40% EtOAc 
45 50% EtOAc 
46 50% EtOAc 
47 50% EtOAc 
48 50% EtOAc 
49 50% EtOAc 
50 50% EtOAc 
51 50% EtOAc 
52 50% EtOAc 
53 60% EtOAc 
54 60% EtOAc 
55 60% EtOAc 
56 60% EtOAc 
57 60% EtOAc 
58 60% EtOAc 
59 60% EtOAc 
60 60% EtOAc 
61 60% EtOAc 
62 60% EtOAc 
63 60% EtOAc 
64 60% EtOAc 
65 60% EtOAc 
66 60% EtOAc 
67 60% EtOAc 
68 60% EtOAc 
69 60% EtOAc 
70 60% EtOAc 
71 60% EtOAc 
72 60% EtOAc 
73 70% EtOAc 
74 70% EtOAc 
75 70% EtOAc 
76 70% EtOAc 
77 70% EtOAc 
78 70% EtOAc 
79 70% EtOAc 
80 70% EtOAc 
81 70% EtOAc 
82 70% EtOAc 
83 70% EtOAc 
84 70% EtOAc 
85 70% EtOAc 
86 80% EtOAc 
87 80% EtOAc 
88 80% EtOAc 
89 80% EtOAc 
90 80% EtOAc 
91 80% EtOAc 
92 80% EtOAc 
93 80% EtOAc 
94 80% EtOAc 
95 80% EtOAc 
96 80% EtOAc 
97 80% EtOAc 
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98 90% EtOAc 
99 90% EtOAc 
100 90% EtOAc 
101 90% EtOAc 
102 90% EtOAc 
103 90% EtOAc 
104 90% EtOAc 
105 90% EtOAc 
106 90% EtOAc 
107 90% EtOAc 
108 90% EtOAc 
109 90% EtOAc 
110 90% EtOAc 
111 EtOAc 
112 EtOAc 
113 EtOAc 
114 EtOAc 
115 EtOAc 
116 EtOAc 
117 EtOAc 
118 EtOAc 
119 EtOAc 
120 EtOAc 
121 EtOAc 
122 20% MeOH/80% EtOAc 
123 20% MeOH/80% EtOAc 
124 20% MeOH/80% EtOAc 
125 20% MeOH/80% EtOAc 
126 20% MeOH/80% EtOAc 
127 20% MeOH/80% EtOAc 
128 20% MeOH/80% EtOAc 
129 20% MeOH/80% EtOAc 
130 20% MeOH/80% EtOAc 
131 50% MeOH/80% EtOAc 
132 50% MeOH/80% EtOAc 
133 50% MeOH/80% EtOAc 
134 50% MeOH/80% EtOAc 
135 50% MeOH/80% EtOAc 
136 50% MeOH/80% EtOAc 
137 50% MeOH/80% EtOAc 
138 Methanol 
139 Methanol 
140 Methanol 
141 Methanol 
142 Methanol 
143 Methanol 
 
Table 8: Fractions collected from silica column 4, which used 8g of silica as the 
stationary phase and recombined fractions 253-271 from alumina column 2. 
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Fraction Solvent TLC 
1 Hexane Y 
2 Hexane Y 
3 Hexane Y 
4 Hexane Y 
5 1% ether  Y 
6 1% ether  Y 
7 1% ether  Y 
8 1% ether  Y 
9 2% ether  Y 
10 2% ether  Y 
11 2% ether  Y 
12 2% ether  Y 
13 10% ether  Y 
14 10% ether  Y 
15 10% ether  Y 
16 10% ether  Y 
17 25% ether  N 
18 25% ether  N 
19 25% ether  N 
20 50% ether  N 
21 50% ether  N 
22 50% ether  Y  
23 60% ether N 
24 60% ether N 
25 80% ether N 
26 80% ether N 
27 5% methanol N 
28 5% methanol N 
29 5% methanol Y  
30 10% methanol Y 
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31 10% methanol Y 
32 Methanol  Y 
 
Table 9: Fractions collected from alumina column 5, which used 20g of Al2O3 as the 
stationary phase and the nonpolar root extract from extract 2. 
 
Fraction Solvent 
1 hexane 
1 methanol 
2 hexane 
2 methanol 
3 hexane 
4 hexane 
5 hexane 
6 hexane 
7 25% EtOAc 
8 25% EtOAc 
9 25% EtOAc 
10 25% EtOAc 
11 25% EtOAc 
12 50% EtOAc 
13 50% EtOAc 
14 50% EtOAc 
15 50% EtOAc 
16 50% EtOAc 
17 75% EtOAc 
18 75% EtOAc 
19 75% EtOAc 
20 75% EtOAc 
21 75% EtOAc 
22 EtOAc 
23 EtOAc 
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24 EtOAc 
25 EtOAc 
26 50% EtOAC/50% Acetone 
27 50% EtOAC/50% Acetone 
28 50% EtOAC/50% Acetone 
29 50% EtOAC/50% Acetone 
30 50% EtOAC/50% Acetone 
31 50% EtOAC/50% Acetone 
32 50% EtOAC/50% Acetone 
33 acetone 
34 acetone 
35 acetone 
36 acetone 
37 methanol 
38 methanol 
39 methanol 
40 methanol 
Table 10: Fractions collected from alumina column 6, which used 20g of Al2O3 as the 
stationary phase and the polar root extract from extract 2. 
Fraction Solvent TLC 
1 hexane N 
2 hexane N 
3 hexane N 
4 hexane N 
5 hexane N 
6 hexane N 
7 hexane N 
8 hexane N 
9 hexane N 
10 hexane N 
11 hexane N 
12 hexane N 
13 hexane N 
14 hexane N 
15 hexane N 
16 hexane N 
17 hexane N 
18 hexane N 
19 hexane N 
20 hexane N 
21 hexane N 
22 hexane N 
23 hexane N 
24 hexane N 
25 hexane N 
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26 hexane N 
27 hexane N 
28 hexane N 
29 hexane N 
30 hexane N 
31 hexane N 
32 hexane N 
33 hexane N 
34 hexane N 
35 1% Ether N 
36 1% Ether N 
37 1% Ether N 
38 1% Ether N 
39 1% Ether N 
40 5% Ether N 
41 5% Ether N 
42 5% Ether N 
43 5% Ether N 
44 5% Ether N 
45 5% Ether N 
46 10% Ether N 
47 10% Ether N 
48 10% Ether N 
49 10% Ether N 
50 10% Ether N 
51 10% Ether N 
52 50% Ether N 
53 50% Ether N 
54 50% Ether N 
55 50% Ether N 
56 50% Ether N 
57 50% Ether slight 
58 Ether Y 
59 Ether Y 
60 Ether Y 
61 Ether Y 
62 Ether Y 
63 Ether Y 
64 Ether Y 
65 Ether slight 
 
Table 11: Fractions collected from alumina column 7, which used 20g of Al2O3 as the 
stationary phase and recombined fractions 1-5 from alumina column 6. 
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Fraction Solvent 
1 hexane 
2 hexane 
3 hexane 
4 hexane 
5 hexane 
6 hexane 
7 hexane 
8 5% EtOAc 
9 5% EtOAc 
10 5% EtOAc 
11 5% EtOAc 
12 5% EtOAc 
13 5% EtOAc 
14 5% EtOAc 
15 5% EtOAc 
16 
10% 
EtOAc 
17 
10% 
EtOAc 
18 
10% 
EtOAc 
19 
10% 
EtOAc 
20 
10% 
EtOAc 
21 
10% 
EtOAc 
22 
50% 
EtOAc 
23 
50% 
EtOAc 
24 
50% 
EtOAc 
25 
50% 
EtOAc 
26 
50% 
EtOAc 
27 
50% 
EtOAc 
28 
50% 
EtOAc 
29 
50% 
EtOAc 
30 
80% 
EtOAc 
31 
80% 
EtOAc 
32 
80% 
EtOAc 
33 
80% 
EtOAc 
34 
80% 
EtOAc 
35 
80% 
EtOAc 
36 
80% 
EtOAc 
37 EtOAc 
38 EtOAc 
39 EtOAc 
40 EtOAc 
41 EtOAc 
42 EtOAc 
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43 EtOAc 
44 EtOAc 
45 EtOAc 
46 EtOAc 
47 EtOAc 
48 EtOAc 
49 EtOAc 
50 EtOAc 
51 EtOAc 
52 EtOAc 
53 EtOAc 
54 EtOAc 
55 EtOAc 
56 EtOAc 
57 EtOAc 
58 EtOAc 
59 EtOAc 
60 EtOAc 
61 EtOAc 
62 EtOAc 
63 methanol 
37
Healy: Investigation of Compounds in <i>Anaphalis Margaritacea</i>
Published by KnightScholar, 2013
	  	   	  	  	  
130	  
Table 12: Fractions collected from alumina column 8, which used 20g of Al2O3 as the stationary 
phase and the nonpolar top extract. 
 
Date Contents Solvent GCMS Settings Results 
9/27/1
1 
alumina 
column 1 
vial 50 acetone-d 
50°C for 15 min 
ramp at 10°C/min 
to 150°C ramp at 
10°C/min to 
250°C hold for 15 
min 
very impure - possible GCMS 
contamination 
9/28/1
1 
p-
methoxychl
oroethyl 
benzene  MeOH same as above impurities seen, re run 
9/28/1
1     
ran column at 
300°C for approx 
3 hours   
9/28/1
1 
alumina 
column 1 
vial 50 acetone-d 
50°C for 15 min 
ramp at 10°C/min 
to 150°C ramp at 
10°C/min to 
250°C hold for 15 
min 
very impure. Didn’t see peak with 
RT at 30min as in previous run 
9/29/1
1     
ran column at 
300°C and injector 
inlet at 400°C for 
approx 1/2 hour   
9/30/1
1 methanol n/a 300°C for 15 min clean 
30-Sep methanol n/a 50°C for 15 min clean 
9/30/1 p- MeOH 50°C for 15 min, very impure 
38
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1 methoxychl
oroethyl 
benzene  
ramp at 5°C/min to 
150C, hold for 15 
min 
10/4/1
1 
alumina 
column 3 
vial 54  MeOH 
50°C for 15 min, 
ramp at 5°C/min to 
150C, hold for 15 
min 
possibly pure, just isomers of the 
same compound 
10/4/1
1 
alumina 
column 2 
vial 162 MeOH 
50°C for 15 min, 
ramp at 5°C/min to 
150C, hold for 15 
min 
approx 5-10 compounds at low 
concentrations 
10/4/1
1 
alumina 
column 2 
vial 182 MeOH 
50°C for 15 min, 
ramp at 5°C/min to 
150C, hold for 15 
min 
approx 5-10 compounds at low 
concentrations 
10/20/
11 ether n/a 
50°C for 15 min, 
ramp at 5°C/min to 
150C, hold for 15 
min   
10/20/
11 
petroleum 
ether n/a 
50°C for 15 min, 
ramp at 5°C/min to 
150C, hold for 15 
min   
10/20/
11 
first root 
extract 
2:1 pet 
ether: 
ether 
50°C for 15 min, 
ramp at 5°C/min to 
150C, hold for 15 
min   
10/27/
11 ether n/a 
50°C for 15 min, 
ramp at 5°C/min to 
150C, hold for 15 
min still impure 
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10/27/
11 
crude 
MeOH 
extract 
sample MeOH 
50°C for 15 min, 
ramp at 5°C/min to 
150C, hold for 15 
min 
small amounts of several polar 
compounds, maybe rerun at 
higher temp 
1/17/1
2 EtOAc EtOAc 
50°C for 15 min 
ramp at 10°C/min 
to 150°C ramp at 
15°C/min to 
250°C hold for 15 
min pure 
1/17/1
2 
petroleum 
ether extract 
from roots 
2:1 pet 
eth:eth 
50°C for 15 min 
ramp at 10°C/min 
to 150°C ramp at 
15°C/min to 
250°C hold for 15 
min tons of peaks 
1/17/1
2 
EtOAc 
extract from 
roots EtOAc 
50°C for 15 min 
ramp at 10°C/min 
to 150°C ramp at 
15°C/min to 
250°C hold for 15 
min tons of peaks 
1/17/1
2 
MeOH 
extract from 
roots MeOH 
50°C for 15 min 
ramp at 10°C/min 
to 150°C ramp at 
15°C/min to 
250°C hold for 15 
min tons of peaks 
2/1/12 hexane hexane 
50°C for 15 min 
ramp at 10°C/min 
to 150°C ramp at pure 
40
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15°C/min to 
250°C hold for 15 
min 
2/1/12 
alumina 
column 5 
fraction 5 
1% ether 
in hexane 
50°C for 15 min 
ramp at 10°C/min 
to 150°C ramp at 
15°C/min to 
250°C hold for 15 
min 
mainly long hydocarbon chains, 
various isomers 
2/1/12 
alumina 
column 5 
fraction 22 
50% 
ether in 
hexane  
50°C for 15 min 
ramp at 10°C/min 
to 150°C ramp at 
15°C/min to 
250°C hold for 15 
min 
impure. Lots of ring systems - 
sterol derivatives? 
2/9/12 
alumina 
column 5 
fraction 1 hexane 
100°C for 15 min 
ramp at 15°C/min 
to 150°C ramp at 
15°C/min to 
250°C hold for 10 
min   
2/9/12 
alumina 
column 5 
fraction 2 hexane 
100°C for 15 min 
ramp at 15°C/min 
to 150°C ramp at 
15°C/min to 
250°C hold for 10 
min   
2/9/12 
alumina 
column 5 
fraction 3 hexane 
100°C for 15 min 
ramp at 15°C/min 
to 150°C ramp at 
15°C/min to   
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250°C hold for 10 
min 
2/9/12 
alumina 
column 5 
fraction 4 hexane 
100°C for 15 min 
ramp at 15°C/min 
to 150°C ramp at 
15°C/min to 
250°C hold for 10 
min   
2/14/1
2 
alumina 
column 5 
fraction 6 
1% ether 
in hexane 
100°C for 15 min 
ramp at 15°C/min 
to 150°C ramp at 
15°C/min to 
250°C hold for 10 
min   
2/14/1
2 
alumina 
column 5 
fraction 7 
1% ether 
in hexane 
100°C for 15 min 
ramp at 15°C/min 
to 150°C ramp at 
15°C/min to 
250°C hold for 10 
min   
2/14/1
2 
alumina 
column 5 
fraction 8 
1% ether 
in hexane 
100°C for 15 min 
ramp at 15°C/min 
to 150°C ramp at 
15°C/min to 
250°C hold for 10 
min   
2/14/1
2 
alumina 
column 5 
fraction 9 
2% ether 
in hexane 
100°C for 15 min 
ramp at 15°C/min 
to 150°C ramp at 
15°C/min to 
250°C hold for 10   
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min 
2/14/1
2 
alumina 
column 5 
fraction 10 
2% ether 
in hexane 
100°C for 15 min 
ramp at 15°C/min 
to 150°C ramp at 
15°C/min to 
250°C hold for 10 
min   
2/22/1
2 
alumina 
column 5 
fraction 12 
2% ether 
in hexane 
100°C for 15 min 
ramp at 15°C/min 
to 150°C ramp at 
15°C/min to 
250°C hold for 10 
min   
2/22/1
2 
alumina 
column 5 
fraction 13 
10% 
ether in 
hexane 
100°C for 15 min 
ramp at 15°C/min 
to 150°C ramp at 
15°C/min to 
250°C hold for 10 
min   
2/22/1
2 
alumina 
column 5 
fraction 14 
10% 
ether in 
hexane 
 100°C for 15 min 
ramp at 15°C/min 
to 150°C ramp at 
15°C/min to 
250°C hold for 10 
min   
2/22/1
2 
alumina 
column 5 
fraction 15 
10% 
ether in 
hexane 
100°C for 15 min 
ramp at 15°C/min 
to 150°C ramp at 
15°C/min to 
250°C hold for 10 
min   
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2/23/1
2 
alumina 
column 6 
fraction H2 hexane 
100°C for 15 min 
ramp at 15°C/min 
to 150°C ramp at 
15°C/min to 
250°C hold for 10 
min   
2/23/1
2 
alumina 
column 6 
fraction 3 hexane 
100°C for 15 min 
ramp at 15°C/min 
to 150°C ramp at 
15°C/min to 
250°C hold for 10 
min   
2/23/1
2 
alumina 
column 6 
fraction 4 hexane 
100°C for 15 min 
ramp at 15°C/min 
to 150°C ramp at 
15°C/min to 
250°C hold for 10 
min   
2/23/1
2 
alumina 
column 6 
fraction 5 hexane 
100°C for 15 min 
ramp at 15°C/min 
to 150°C ramp at 
15°C/min to 
250°C hold for 10 
min   
2/23/1
2 
alumina 
column 6 
fraction 14 
50% 
EtoAC/5
0% Hex 
100°C for 15 min 
ramp at 15°C/min 
to 150°C ramp at 
15°C/min to 
250°C hold for 10 
min   
2/28/1 alumina hexane 100°C for 15 min   
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2 column 7 
fraction 1 
ramp at 15°C/min 
to 150°C ramp at 
15°C/min to 
250°C hold for 10 
min 
2/28/1
2 
alumina 
column 7 
fraction 2 hexane 
100°C for 15 min 
ramp at 15°C/min 
to 150°C ramp at 
15°C/min to 
250°C hold for 10 
min   
2/28/1
2 
alumina 
column 7 
fraction 3 hexane 
100°C for 15 min 
ramp at 15°C/min 
to 150°C ramp at 
15°C/min to 
250°C hold for 10 
min   
2/28/1
2 
alumina 
column 7 
fraction 4 hexane 
100°C for 15 min 
ramp at 15°C/min 
to 150°C ramp at 
15°C/min to 
250°C hold for 10 
min   
2/28/1
2 
alumina 
column 7 
fraction 5 hexane 
100°C for 15 min 
ramp at 15°C/min 
to 150°C ramp at 
15°C/min to 
250°C hold for 10 
min   
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Table 13: GCMS Data from various runs on different samples. The method used is listed, as are 
any relevant results.  
Date Contents Solvent NMR Tests Run Results 
7/26/11 
Silica 
Column 1 
Vial 6 CDCl3 
Proton, Carbon, 
gCOSY very dilute. No interpretation possible 
7/26/11 
Silica 
Column 2 
Vial 12 CDCl3 
Proton, Carbon, 
gCOSY very dilute. No interpretation possible 
7/26/11 
Recombine
d Alumina 
Column 2 
Vials 39-40 CDCl3 
Proton, Carbon, 
HSQCAD, 
gCOSY 
has multiple peaks below 3ppm. 
Possibly consistant with sterol? May 
still be contaminated 
9/8/11 
alumina 
column 1 
vial 50 
acetone
-D 
Proton, carbon, 
gCOSY, HSQC, 
TOCSY 
nothing on carbon, proton looks good. 
Investigated in scifinder 
9/20/11 
alumina 
column 1 
vial 49 CDCl3 
Proton, Carbon, 
HSQCAD multiple peaks, impure 
22-Sep 
alumina 
column 1 
vial 51 CDCl3 
Proton, Carbon, 
HSQCAD, 
gCOSY 
multiple peaks, impure - seemed to 
match up with 49 
10/4/11 
alumina 
column 3 
vial 54 CDCl3 Proton very dilute. Unable to tell If pure 
11/8/11 
extract #3 
from 2nd 
extraction 
CD3O
D 
Proton, Carbon, 
HSQC 
proton and carbon yielded results with 
3-4 compounds 
11/29/1
1 
50% 
EtOAc/50% 
Hex 
CD3O
D proton, carbon 
proton showed numerous compounds, 
carbon was mostly flatline 
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washing of 
MeOH 
extract 
11/29/1
1 
MeOH 
extract  DMSO 
Proton, Carbon, 
HSQC 
proton and carbon were very messy - 
tons of compounds present 
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Table 14: NMR data from various samples. The tests run and relevant results are shown.  
 
(a)    
(b)  
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(c) 
 
 
 
(d)  
 
 
 
 
 
 
Figure 1: (a) 1H NMR (b) 13C NMR (c) COSY (d) TOCSY spectra of AL#1 fraction 50, whose 
proposed structure is shown next to the COSY and TOCSY with appropriate spin system 
These	  protons	  are	  coupled	  to	  one	  another,	  so	  they	  must	  be	  located	  next	  to	  one	  another	  
These	  protons	  should	  be	  coupled	  to	  one	  another,	  but	  the	  sample	  was	  very	  dilute	  so	  it	  most	  likely	  did	  not	  show	  up	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designations. 
(a)
 
(b) 
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Figure 2: (a)1H NMR and (b) HSQCAD data from AL#2 fractions 89-97. This is indicative of 
some sort of phytosterol, but further investigation is necessary in order to elucidate an exact 
structure.  
 
(a)
 
(b)
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(c)  
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Figure 3: (a) 1H NMR, (b) 13C NMR, and (c) IR data from AL#8 fraction 1, which gelled upon 
exposure to methanol. The data is suggestive of some sort of long chain hydrocarbon, which is 
typically seen in epicuticular waxes.  
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